The relation between chronic respiratory disease and infection with Chlamydia trachomatis in premature infants was investigated to ascertain the aetiological importance of intrauterine C trachomatis infection and chronic respiratory disease in premature infants. Serum IgM antibodies against C trachomatis were-determined by enzyme linked fluorescence assay. Sections of lung tissues obtained by biopsy and at necropsy were also tested for the presence of antigens using fluorescein conjugated monoclonal antibodies to C trachomatis. Of 16 sera from premature infants with chronic respiratory diseases clinically diagnosed as bronchopulmonary dysplasia or the Wilson-Mikity syndrome, five had IgM antibodies to C trachomatis L2 strain by enzyme linked fluorescence assay (titre > 1/500). Of 37 sera from premature infants with extremely low birth weights, two had IgM antibodies to C trachomatis. No specific IgM antibody was detected in 31 neonates who showed raised serum IgM concentrations but who did not have respiratory tract symptoms. C trachomatis was identified from two specimens of lung tissue obtained at necropsy from premature infants with chronic respiratory disease positive for IgM antibody.
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These findings indicate the aetiological importance of intrauterine C trachomatis infection in chronic respiratory disease in premature infants.
Chiamydia trachomatis has recently been recognised as one of the most prevalent oculogenital pathogens. Some workers showed that Ctrachomatis can be transmitted to infants from the mother.12 The risk of inclusion conjunctivitis in infants born to mothers with cervical infections ranges from 18 to 50%.3 Moreover, nasopharyngeal infection may result in pneumonia,4 and the risk of transmission from infected mothers to infants is 3-18%.
Although several seroepidemiological studies of children from infancy to puberty have shown a high incidence of chlamydial infection,5 exactly how Ctrachomatis is transmitted remains to be determined. The role of C trachomatis infection in spontaneous abortion and premature birth is also unclear. Recently, however, the correlation between defects in pulmonary function in pneumonia and infection with C trachomatis in newborn babies has been reported.8
Accepted for publication 14 August 1985 In the present study serum 1gM antibodies against Ctrachomatis were determined in premature infants with chronic respiratory disease and sections of lung tissue collected at necropsy and biopsy were also tested for the presence of Ctrachomatis antigen.
Material and methods

CASE REPORTS
Case I The mother of this girl was 21 years old, a gravida II para I without a history of urethritis or salpingitis. At 19 she had had a normal pregnancy and delivery. The second pregnancy was normal until the 27th week of gestation, when the mother was admitted to hospital for impending labour and deceleration of fetal heart sound. Although the fetus was a breech presentation, the delivery was normal. The fetal membrane and placenta were normal, but the amniotic fluid was not clear. After one minute the Apgar score was 1. The birth weight was 980 g. During the first hours of life the infant had systemic cyanosis and hypothermia and her muscular tonus was hypotonic. She was intubated and given intermittent mechanical ventilation with a supplement of oxygen. Ampicillin was started intravenously but discontinued when the results of a test of C reactive protein were negative. She developed progressive respiratory difficulties. A roentgenogram showed bilateral parenchymal changes. Some hours later the oxygen pressure decreased. Treatment was continued with positive end expiratory pressure (fractional inspired oxygen 0-7) and theophylline. She also received 12 ml fresh whole blood. At 36 hours of age a chest radiograph showed bilateral reticulonodular changes (Fig. 1) . Laboratory data included the following: white cell count 9-8 x 106/l with 42% neutrophils, 20% bands, 29% lymphocytes, and 9% monocytes; haemoglobin concentration 11 -2 g/dl and no C reactive protein; and serum IgG concentration 535 mg/100 ml, IgM 98 mg/100 ml, and IgA 11 mg/100 ml. Serum IgM antibodies to C trachomatis L2 reticulate bodies and elementary bodies were detected by enzyme linked fluorescence assay. After 10 days of life she suffered recurrent apneoic attacks. Treatment was continued with positive end expiratory pressure, and she received 8 ml whole blood. After 40 days of life a tendency to bleed over the whole body developed, and she died of renal failure and pulmonary bleeding. Sections of lung tissue obtained at necropsy were tested by immunofluorescence. Intracytoplasmic inclusions of C trachomatis were detected using monoclonal antibodies labelled with fluorescein isothiocyanate (FITC). Case 2 The mother of this girl was a 28 year old gravida II para-II. At birth, after 31 weeks and six days of gestation, the girl weighed 1140 g, she was the second child of twins. She was delivered by caesarean section owing to a forelying placenta. The membranes were artificially ruptured at the time of delivery, but the amniotic fluid was clear. After one minute the Apgar score was 7. During the first hours of life retraction and tachypnoea were-noted. A chest radiograph showed bilateral reticulogranular changes (Fig. 2) . Laboratory tests yielded the following results: white cell count 29-7 x 106/1, with 56% neutrophils, 3% bands, 35% lymphocytes, and 5% monocytes; blood, cerebrospinal fluid, and urine culture yielded negative results; haemoglobin concentration was 15-0g/dl, and no C reactive protein was found; and serum IgG concentration was 384 mg/100 ml, IgM 34mg/100 ml, and IgA 24 mg/100 ml. Serum IgM antibodies against C trachomatis L2 reticulate bodies and elementary bodies were detected by enzyme linked fluorescence assay. Treatment was started with continuous positive airway pressure and theophylline. Ampicillin was started intravenously. The baby was kept in the neonatal intensive care unit for 90 days, during which time she remained dyspnoeic.
Aged I year and 2 months she died of chronic pulmonary failure. Sections of lung tissues obtained at necropsy were tested by immunofluorescence. Intracytoplasmic inclusions of C trachomatis were detected using FITC labeled monoclonal antibodies. At necropsy the lung showed advanced interstitial bleeding, atelectasis, and emphysema. (Fig. 3) Normal range for serum IgM is 0-20 mg/100 ml. NT -not tested.
group.bmj.com on June 21, 2017 -Published by http://jcp.bmj.com/ Downloaded from of premature infants manifested by tachypnoea, dyspnoea, hypoxaemia, hypercapnoea, and characteristic chest roentgenographic findings. Bronchopulmonary dysplasia commonly occurs after the treatment of the respiratory distress syndrome with mechanical ventilation, but the relative importance of oxygen, barotrauma, and endotracheal intubation in the pathogenesis of the disease is controversial. 4 The aetiology of the Wilson-Mikity syndrome is still unknown. In this study most of the premature infants with chronic respiratory diseases had raised serum IgM values. It seems plausible to assume that the premature infants had acquired intrauterine infection.
C trachomatis has been established as the aetiological agent in a high proportion of cases of infantile pneumonia and neonatal inclusion conjunctivitis. 5 Inclusion conjunctivitis usually occurs in the first to third weeks of life and may result in pneumonia.4 Transmission of C trachomatis by mothers to their infants is generally believed to occur during birth.'6 Pneumonia caused by C trachomatis does not generally occur before several weeks of life.
In this study of 16 premature infants with chronic respiratory diseases (bronchopulmonary dysplasia or the Wilson-Mikity syndrome, or both), nine infants showed increased serum IgM values for their age, and five of them had IgM antibodies to C trachomatis L2 reticulate bodies and elementary bodies by enzyme linked fluorescence assay. Moreover, intracytoplasmic inclusions of C trachomatis were identified in sections of lung tissue collected from two infants at necropsy using FITC labelled monoclonal antibodies. We suggest that infection with C trachomatis plays an important part in the pathogenesis of chronic respiratory diseases in premature infants. Further study to clarify the pathogenic role of other bacterial and viral agents in chronic respiratory diseases.of premature infants is required.
Among the infants studied two positive for IgM antibody were delivered by caesarean section. Until now, chlamydial infection in infants delivered by caesarean section has been regarded as rare. Givner et al,17 however, reported a well documented case of such an infant who had been delivered by caesarean section. Mardh et al'8 reported a case of intrauterine infection with C trachomatis in a premature infant born in the 29th week of gestation by caesarean section. These studies confirmed the possibility of intrauterine infection with Ctrachomatis.
IgM antibodies to C trachomatis are most likely to be detected in cases of systemic chlamydial infections, especially in infantile pneumonia. '920 In previous studies we reported that enzyme linked fluorescence assay was sensitive and specific for determining IgM antibodies against C trachomatis.9 Furthermore, monoclonal antibodies have recently proved useful 87 for diagnosing C trachomatis infection in paediatrc. 13 In this study we were unable to determine levels of IgM antibodies against C trachomatis in the mothers of premature infants. Further studies, including studies of the pathogenic role of C trachomatis in the perinatal period, are now in progress.
